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The KGRA is associated with Quaternary silicic volcanic rocks, which occur as domes, flows, and tuffs.
The hot-water-dominated system was named for a group of hot springs that discharged silica-rich waters until about 1966, when the flow stopped (Mundorff, 1970) . The Roosevelt area has been intensively studied by several groups, including the U.S. Geological Survey, the Utah Geological and Mineralogical Survey, the University of Utah, Phillips Petroleum Company, and Thermal Power Company (Geothermex, 1977) .
Roosevelt Hot Springs itself is located at the northern end of a wide north-south-trending fault zone, called both the Opal Mound fault and the Dome fault, on the western side of the Mineral Mountains ( fig. 1 ). Exposures of opal, siliceous sinter, and silica-cemented alluvium occur along the fault zone south of Roosevelt Hot Springs (Petersen, 1975) .
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, .Iw'JX^; The geothermal field is bounded by the range front on the east and the Opal Mound fault on the west (Nielson and others, 1978) . Nearly all known hot spring deposits, surface alteration, and associated mineralization at Roosevelt Hot Springs are confined to a belt 5.6 km long by 0.4 km wide, centered on and parallel to the Opal Mound fault (Hulen, 1978; Parry and others, 1977) . Both high thermal gradients and low resistivity measurements due to hot brine and associated hydrothermal alteration are aligned along the Opal Mound fault. The area between the Opal Mound fault and Fault 1 to the east of it is very highly fractured. Other north-trending faults and eastwest faults are also important in bringing meteoric water from the Mineral
Mountains into the geothermal system and in localizing the reservoir (Petersen, 1975; Ward and Sill, 1976; Sill and Bodell, 1977; Geothermex, 1977J, Previous studies with helium at Roosevelt Hot Springs either concentrated on developing the helium-sniffing technique (Denton, 1977) or attempted to distinguish faulted from nonfaulted area (Hinkle and others, 1978) .
Concentrations of mercury in soils along three traverses across the KGRA were measured by Capuano and Bamford (1978) . A part of the KGRA containing six geothermal wells was sampled in this study. Bedrock is not exposed in most of the area sampled. All except two samples were collected in alluvium, which ranges in thickness from zero along the mountain front to 1,400 m thick in the middle of the Escalante Valley west of the main sampling area; the two other samples were collected atop a hill.
Soil gas samples were collected by pounding a hollow steel probe about 0.5 m into the ground. Ten milliliters of air was withdrawn, from the probe by a syringe and discarded. Then a 10-ml sample was withdrawn and injected through the rubber stopper into a 5-ml size Vacutainer-' brand evacuated blood sample collection tube, and the hole in the stopper was plugged with silicone glue.
Soil samples were collected by scraping off the top 5 to 8 cm of soil and using the underlying soil to fill a 20-ml Vacutainer sample tube to within 2-3 cm of the top, taking care to avoid small stones and organic debris. Dirt was brushed away from the neck of the tube and the tube was sealed with its airtight rubber stopper. Soil samples for mercury analysis were collected in cloth bags.
In the northern part of the area (sees. 2 through 6), samples were collected at 160-m spacings in east-west traverses. In the southern part (sees. 7 through 11), the samples were collected at 320-m spacings in eastwest traverses. Samples around geothermal wells 13-10 (1,636 m deep) and 54-3 (880 m deep) (Geothermex, 1977) were collected at 50-meter spacings, north, south, east, and west of the edge of the drill pad.
-The use of a brand name in this report is for descriptive purposes only and does not constitute endorsement by the U.S. Geological Survey. 
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SAMPLE PREPARATION AND ANALYSIS
A helium sniffer developed by Friedman and Denton (1975) was used for the analyses. Soil gas samples were analyzed at U.S. Geological Survey laboratories in,Denver from 14 to 22 days after collection.. Gas samples were removed from the 5-mT Vacutainers by inserting a hypodermic needle with empty syringe attached through the rubber stopper; 4-5 cm of the overpressured gas was expelled from the Vacutainer into the syringe. Fifty-one of the 479 soil gas samples in Vacutainers had leaked, and no gas samples were obtained from them. Samples were analyzed by direct injection into the helium detector and comparison with ambient air (5,240 parts per billion (ppb) helium).
Reproducibility of the measurements was +_ 15 ppb helium. Experimental data on the use of 5-ml Vacutainers for gas storage are included in the appendix of this report. weight moisture is the difference between undried and dried weight of the soil sample; and -9 37 is the assumed concentration of He in moisture (ml x 10 /ml H^O).
Details of the analytical procedure were described by Hinkle and Kilburn (1979) . The detector was calibrated 3 times a day against a standard gas mixture containing 9,800 ppb helium. Reproducibility of the measurement was +_ 30 percent of the calculated concentration for the soil samples.
Soil samples for mercury analysis were sieved to 180 ym (-80 mesh) and pulverized, then analyzed for mercury by the flame!ess atomic absorption procedure of Vaughn and McCarthy (1964) . RESULTS 1. Helium in soil gas: Concentrations of helium in soil gas samples collected by probes over the entire region ranged from 4,650 to 5,250 ppb; the, mean and standard deviation were 4,785..+. 70 ppb. (Table 1 ). Soil gas.
samples contained less helium-than -ambient air. The reason for this defecit is not known, but it appears to be constant and may be due to the method of sample storage used. Multiples of the standard deviation above and below the mean were used as the values for contours in preparing a map of helium concentrations in soil gas in the area ( fig. 3 ).
The highest concentrations of helium in soil gas were east of the Opal 3. Concentrations of helium around two geothermal wells of different depths: Average concentrations of helium in soil samples were slightly higher around geothermal well 54-3 than around well 13-10. However, the difference in helium concentrations was not significant enough to use it as a measure of well depth. Average concentrations of helium in soil gases collected by probes were essentially the same around both wells (Table 2) .
Mercury in soils:
Concentrations of mercury in soil ranged from 20 to 3,000 ppb, and averaged about 60 ppb (Table 1 ). The pattern of concentrations of mercury in soils seen in this study agrees with and helps coordinate the concentrations of mercury in soils of the traverses run by Capuano and Bamford (1978) . Highest concentrations occurred along the Opal Mound fault in the northern part of the area sampled ( fig. 9 ). High concentrations of mercury coincided with high thermal gradients and low resistivity measurements along the Opal Mound fault (figs. 5, 6, 10). Appendix: The use of 5-ml Vacutainer tubes for collection and storage of soil gas samples
To determine the amount of leakage from 5-ml Vacutainer tubes when they are filled with 10-ml of gas, three sets of 35 tubes were injected with 10 ml .of air having various contents of helium.; the needle holes in the stoppers were filled with silicone glue.
Set-1: 5-ml tubes were filled with 10 ml of ambient air (5,240 ppb He).
An empty syringe was used to remove 5 ml of overoressured gas for analysis.
Set-2: 5-ml tubes were filled with 10 ml of a standard air mixture that contained 5 ml of 8,300 ppb helium and 5 ml of ambient air. An empty syringe was used to remove 5 ml of overpressured gas for analysis. Theoretical concentration of helium in the mixture was 6,770 ppb.
Set-3: 5-ml tubes were filled with 10 ml of a standard air mixture containing 8,300 ppb helium. An empty syringe was used to remove 5 ml of overpressured gas for analysis.
The contents of the tubes were analyzed after various time intervals (Table   3 ). Only a little more than 5 percent of the helium had been lost, as much as 73 days after filling the tubes ( fig. 11 ).
All of the Vacutainer tubes contained residual helium. The amount of helium recovered from a tube depended on the amount of helium added; the more helium added, the less residual helium measured ( fig. 12 ). The cause of these results is unknown, consequently, the helium recovered from each 10 ml of soil-gas sample in a 5-ml Vacutainer from Roosevelt Hot Springs was compared to figure 12 to determine the actual amount of helium in the soil gas collected in the Vacutainer. 
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